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(57) Abstract 



A method is provided of fonn- 
ing a cervical cap in situ, Le., within a 
padeat's body, which c^ will substan- 
tially completely coofonn Co the shape 
of the patient's cervix, allowing the cap 
to be left in place over an extended pe- 
riod of time. Ibe method of the inven- 
tion inchides the steps of positioning a 
snugly fitting rim member (10) around 
the patient's exocervix (38), mounting 
a shell member (12), having an iqwr- 
ture, onto die rim noember (10) such 
that the rim member (10), shell mem- 
ber (12) and exoccrvix ^8) define a 
cavity, and injecting a curabte material 
(42) through the aperture tt> substan- 
tially fill the cavity, after the curable 
""^H"' (42) is allowed to harden, the 
entxre assembly is removed from the 
patient and die shell member (12) re- 
moved frcnn the cured materiaL 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to tdendfy States party to the PCT on the front pages of panq^hlets pobMshiDg intcmadooal 
appHcatioas under the PCT. 



AT 


Aimili 


<» 




MR 


MnrltHaii 


AU 




<» 


GeorgU 


MW 


MaM 


BB 


BotedM 




Oaiaet 


MB 




BE 




« 


QpBCOO 


NL 




BP 


BmUu Fno 


HU 




NO 


KarwiT 


BG 


BolgvU 


IE 




NZ 




BI 




rr 


Ikitjr 


PL 


Pofaiad 


BR 


BnzU 


JF 




PT 




BY 




KB 


Xeqft 


RO 




CA 




CG 




RU 


RoHfan PodcntloD 


CF 


OsQind AtrtoB BBpiM)Hc 


KP 


Oeoncnde PeoflD't RepMe 


SD 


SQdB 


CG 
CH 


Coop) 
SwUzcrtsd 


KE 


of KatcA 

BcpubPc of Kom 


SB 
SI 




CI 


CfitB <nwte 


KZ 




SK 




CM 


Chdsooo 


U 




SN 


Seaesnt 


CH 




IX 




TD 


CM 


OS 




liJ 




TG 


Tofo 


CZ 




LV 


UrvU 


TI 


TijBbUD 


DB 

db: 


Osway 
OeoBiak 


MC 
MD 


Mooaoo 

BqNAOeofMolikivt 


TT 
OA 


TVIfrtrtaii toA XoiMfO 
Itaioo 


ES 


Spftin 


MQ 


Midacnar 


US 


UnMSMfofAmaka 


n 


FtalMMt 


MU 


Mta 


m 




re 


ftnos 


Ml 


Mjogpfia 


VN 




GA 


Ckboo 











wo 94/13452 PCTAJS93/12108 



- 1 - 



CERVICAL CAP AND METHOD FOR FORMING SAME 



Backcrround of the Invention 

5 The invention relates to methods of forming 

cervical caps. 

Cervical caps, i.e., cap-shaped devices which fit 
over a patient's cervix to prevent ingress of sperm into 
the patient's uterus, have long been used for 

10 contraception* Most of these devices are not custom 
molded to the shape of the individual patient's cervix, 
but are merely provided in several sizes. While many of 
these non-customized devices provide good contraception, 
they cannot be left in for extended periods of time, and 

15 typically must be removed after as little as 48 hours, 
making them hardly more convenient than diaphragm-type 
contraceptive devices. 

other cervical caps have been custom molded by a 
three-step process, typically requiring two visits to the 

20 clinician before the cap can be completed. This process 
involves the forming of a casting of the patient's 
cervix, typically using an alginate or polysiloxane 
impression material, making a plaster or stone model of 
the cervix using the casting, and thermof orming of a 

25 thermoplastic, e.g., a styrene-butadiene block copolymer, 
over the model. Custom forming of the cap allows the cap 
to conform very closely to the cervix, preventing buildup 
of fluids and reducing the possibility of infection, thus 
allowing the patient to keep the cap in place for much 

30 longer periods of time. For the cap to be left in place 
however, it is necessary to provide a one-way valve in 
the cap to allow egress of fluids from the uterus, while 
preventing any ingress of sperm. The design of some of 
these valves has reduced the contraceptive effectiveness 

35 of the cap. 



wo 94/13452 



PCTAJS93/12108 



- 2 - 



Another method of forming a cervical cap in situ 
is disclosed in U.S. 4,007,249. According to this 
method, a layer of curable elastomer ic material is 
applied directly to the surface of the patient's cervix 
5 and allowed, to cure in place. 

U.S. 5,123,424 proposes yet another method for 
forming a cervical cap in situ. In this method, a 
cervical cap, which includes a rim and a dome, is fitted 
to the patient's cervix, such that a gap is formed 
10 between the dome and cervix, and a biocompatible material 
is injected into the gap while the cap is in place. The 
finished cervical cap includes the cervical cap which was 
fitted to the patient and the biocompatible material, 
which bonds to the inner surface of the dome. 
15 Summary the Invention 

The invention features, in one aspect, a method of 
forming a cervical cap in situ, i.e., within a patient's 
body. The custom molded cap thus formed will 
substantially completely conform to the shape of the 
20 patient's cervix, allowing the cap to be left in place 
over an extended period of time. The method is easily 
performed, and typically requires only a single visit to 
the clinician. 

The method of the invention includes the steps of 
25 positioning a snugly fitting rim member around a 

patient's exocervix, mounting a shell member, having an 
aperture, onto the rim member such that the rim member, 
shell member and exocervix define a cavity, and injecting 
a curable material through the aperture to substantially 
30 fill the cavity. After the curable material is allowed 
to harden, the entire assembly (rim, shell and curable 
material) is removed from the patient and the shell is 
removed from the cured material. The finished cap 
(formed from the rim and cured material) may then be used 
35 by the patient. 
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In preferred embodiments, the rim member is formed 
of a resilient biocompatible elastomeric material, 
preferably silicone rubber, and includes one or more 
ridges on its inner surface so that the rim positively 
5 grips the exocervix. It is further preferred that the 
shell member be translucent, to enable the clinician to 
observe when the cavity is substantially filled, and that 
the shell include a grip portion extending from its outer 
surface to allow the shell to be easily maneuvered into 

10 place and the assembly removed from the patient. 

In another embodiment, the method includes the 
steps of positioning a snugly fitting rim member around 
the patient's exocervix, injecting a curable material 
over the exocervix such that it bonds to the entire 

15 circumference of the rim and covers the entire surface of 
the exocervix that is within the circumference of the 
rim. After the curable material has hardened, the cap, 
formed by the rim and curable material, may be removed 
from the patient's body. The cap will have an irregular 

20 outer surface. If a smooth surface is desired, the outer 
surface may be built up with additional curable material, 
e.g. , by placing a shell member, partially filled with 
curable material and having an aperture so that excess 
material can escape, over. the outer surface of the cao- 

25 In another aspect, the method of the invention 

includes the steps of positioning a snugly fitting riD 
member around the patient's exocervix, providing a shell 
member having an aperture and containing an excess or a 
curable material, and mounting the shell member on the 

30 rim member. The excess curable material extrudes our of 
the aperture, the curable material is allowed to harden, 
and the shell member, rim and ctirable material are 
removed from the patient. The shell member ray then be 
removed from the curable material, and the finished cap 
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formed from the rim and curable material used by the 
patient . 

in another aspect, the method of the invention 
includes the steps of positioning a snugly fitting rim 
5 member around the patient's exocervix, providing a shell 
member having a plurality of tubes extending therefrom, 
and mounting the shell member on the rim member such that 
the rim member, shell member and exocervix define a 
cavity and the tubes are in fluid communication with the 
10 cavity. The patient's cervix is then positioned in the 
shell member by providing a seal on all but one of the 
tubes to prevent air flow, inserting a syringe in the 
unsealed tube, and pulling a vacuum with the syringe, 
causing the patient's cervix to be drawn into the shell 
15 member. The cervical cap is formed by removing the seal 
from the sealed tubes and injecting a curable material 
through one of the tubes until the cavity is full. 
Preferably, the shell member and tubes are transparent, 
so that the clinician can observe that the cavity is full 
20 when material enters the tube(s) other than the one 
through which material is being injected. After the 
curable material has been allowed to harden, the entire 
assembly (rim, shell and curable material) is removed 
from the patient and the shell member is removed from the 
25 cured material. Preferably, the tails formed by the 
material inside the tubes are then removed, after which 
the finished cap (formed from the rim and the cured 
material) may be used by the patient. 

In preferred embodiments, a spacer member includes 
30 two tubes extending therefrom, and the tubes are 

stabilized by the spacer member which maintains them in 
substantially fixed spaced relation. It is also 
preferred that the tubes extend outwardly from the shell 
member a sufficient distance so that they may be accessed 
35 by the clinician from outside the patient's body. 
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In all of the embodiments using a shell member 
(both those in which the shell member includes an 
aperture and those in which the shell member includes a 
plurality of tubes) , the shell member and rim member may 
5 be joined prior to being positioned around the patient's 
exocervix or, alternatively, the rim member may be 
mounted on the patient's exocervix, and the shell member 
then mounted on the rim member. The former sequence of 
steps is preferred for the embodiments in which the shell 

10 member includes a plurality of tubes, whereas the latter 
sequence is preferred in those embodiments in which the 
shell member includes an aperture. 

In another aspect, the invention featxires a method 
of positioning a patient's exocervix. The method 

15 includes the steps of placing a cervical plunger on the 
exocervix, drawing a vacuum to draw the surface of the 
exocervix towards the inner surface of the cervical 
pltinger, and then moving the cervical plunger to position 
the cervix. Preferably, the cervix is moved to a 

20 position in which it is exposed, approximately straight 
relative to the sides of the patient's vagina, and 
visible to the clinician. By utilizing this method, it 
is possible to easily position the patient's cervix for 
clinical procedxires, e.g., for formation of a cervical 

25 cap according to the above methods, using a relatively 
non- invasive procedure. 

In another aspect, the invention features a method 
and apparatus for measuring the diameter of the exocervix 
at the fornices vaginae, and the depth of the exocervix 

30 from the fornices vaginae to the apex of the exocervix. 
A ring gauge is provided, comprising a plurality of ring 
members having different diameters, means for positioning 
a selected ring member on the patient's exocervix, e.g., 
a pair of elongated members adapted to be removably 

35 attached to an outer surface of the ring member, and a 
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measuring means for measuring the depth of the exocervix, 
e.g,, a measuring member moveably mounted on one of the 
elongated members. A ring member of a first diameter is 
selected and placed in the positioning means, and, using 
5 the positioning means, positioned on the patient's 
cervix. This is repeated, if necessary, with ring 
members having diameters different from the first 
diameter, until a ring member is selected which fits the 
patient's exocervix, thus determining the diameter of the 

10 patient's exocervix. To determine the depth of the 
patient's exocervix, the measxiring means is adjusted, 
e.g., by moving the measuring member along the elongated 
member until the measuring member contacts the patient's 
exocervix and measuring the distance between the 

15 measuring member and the ring member when this occurs. 
This can be measured, for example, by providing a scale 
on a portion of the elongated member on which the 
measiiring member is moxinted. 

In preferred embodiments, the methods of 

20 positioning and measuring the cervix are utilized prior 
to the methods of forming a cervical cap, to facilitate 
sizing and placement of the rim member and shell member. 

In another aspect, the invention featxires a 
cervical cap formed using any of the above methods. In 

25 preferred embodiments, the cap includes a flow control 
means, e.g., a one-way valve, to allow egress of fluids 
from the uterus when the cap is in use in the patient's 
body. In one embodiment, the means comprises an aperture 
in the cap and a flutter valve, fused to the cap aroxind 

30 the aperture. 

In another aspect, the invention features a kit 
for use by a clinician in forming a custom cervical cap 
in situ in a patient's body. In one embodiment, the kit 
includes a rim member, a curable material, and a means 

35 for applying the curable material. In another 
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embodiment, the kit further includes a shell member 
dimensioned to be mounted on the rim member. In another 
embodiment, the kit further includes a ring gauge and/ or 
a cervical plunger. In preferred embodiments, the kit 
5 includes a plurality of rim members, having different 
inner diameters, such that a plurality of rim members can 
be tried on the patient until one is found which snugly 
fits the patient's exocervix, and a pliirality of shell 
members, each shell member dimensioned to fit a 

10 corresponding rim member. Preferably, the inner 

diameters of the rim members are from about 22 to 32 mm; 
more preferably, about 10 riia members are provided, with 
inner diameters 1 mm apart, the smallest of the rim 
members having an inner dicuneter of about 22 mm. In 

15 preferred embodiments, the kit includes a plurality of 
ring members, having different inner diameters, such that 
a plurality of ring members can be tried on the patient 
until one is found which snugly fits the patient's 
exocervix thus indicating the size of the corresponding 

20 rim member. In a further preferred embodiment, the means 
for applying the cured material comprises a syringe, 
preferably dimensioned to extend out of the patient's 
body when in use. In the embodiment in which the kit 
includes a shell member, the shell member has the 

25 preferred featxires described with reference to the 

method. Preferably, in the embodiment in which the shell 
member has an aperture, the syringe has an angled tip to 
facilitate insertion into the aperture in the shell 
member. In the embodiment in which the shell member has 

30 a plurality of tubes, the syringe preferably has a tip 
sized for insertion into one of the tubes. The kit may 
also include a forceps, a large aperture vaginal 
speculum, a lateral vaginal speculiim, and instructions 
for use of the kit. 
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Other features and advantages of the invention 
will be apparent from the Description of the Preferred 
Embodiments thereof, and from the claims. 

Brief Description of t he Drawings 
5 Fig. 1 shows a perspective view of a rim member 

according to one embodiment of the invention. 

Fig. la shows a cross sectional view of the rim 
member shown in Fig. 1, taken along line la-la. 

Fig. lb shows a cross sectional view of a rim 
10 member according to an alternate embodiment of the 
invention. 

Fig. 2 shows a shell member according to one 
embodiment of the invention. 

Fig. 3 shows a perspective view of a cap according 
15 to one embodiment of the invention. 

Fig. 3a shows a cross-sectional view of the cap 
shown in Fig. 3, taken along line 3a-3a. 

Figs. 4a-4d show a method for forming a custom 
cervical cap according to one embodiment of the 

20 invention. 

Figs. 5a-5f show a method for forming a custom 
cervical cap according to an alternate embodiment of the 
invention. 

Figs. 6a-6c show a method for foraing a custom 
25 cervical cap according to another alternate embodiment of 

the invention. 

Fig. 7 is a front view, and Fig. 7a a side cross- 
sectional view, of a custom cervical cap including a 
valve according to one embodiment of the invention. 
30 Fig. 8 shows a perspective view of a shell member 

according to one embodiment of the invention. 

Fig. 9 shows a cross-sectional view of the shell 

member shown in Fig. 8. 

Fig. 10 is a perspective view of the rim member 

35 attached to the shell member. 
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Figs, lla-llj show a method for forming a custom 
cervical cap according to an alternate embodiment of the 
invention. 

Fig. 12 shows a perspective view of a cervical 
5 plunger according to one embodiment of the invention. 

Fig. 13 shows a perspective view of a ring gauge 
according to one embodiment of the invention. 

Fig. 14 shows a cross-sectional view of the handle 
shown in Fig. 13, taken along line 13a-13a. 

10 Description of the Preferred Embodiment 

Preferred rim and shell members 10 and 12 are 
shown in Figs. 1, la and Fig. 2, respectively- The 
preferred rim member 10 has a smooth, subst2mtially 
vertical outer wall 14, a smooth, substantially 

15 horizontal lower wall 16, a convex upper surface 18, and 
a concave inner wall 20, defined by upper and lower 
ridges 22, 24. Ridges 22 and 24 extend around the entire 
circumference of the rim, to hold the rim firmly in place 
against the exocervix both during molding of the cap and 

20 during use of the finished cap. The rim member has an 
inner diameter which is sized to fit snugly over the 
exocervix of the patient who will use the finished cap, 
typically from about 20 to 35 mm, and an outer diameter 
of about 26 to 47 mm. The thickness of the rim 

25 (dimension T in Fig. lA) preferably remains constant as 
the inner diameter is varied to fit the individual 
patient, i.e., rims having larger inner diameters have 
correspondingly leurger outer diameters. The rim member 
is preferably made of a flexible, resilient biocompatible 

30 material,' e.g. , silicone. Suitable silicone elastomers 
are available from Dow Corning and Factor II. 

A preferred shell member 12 includes hemispherical 
shell 26, aperture 28 disposed approximately halfway 
between the edge 29 and apex 31 of the hemisphere, and a 

35 gripping tab 30 disposed approximately at apex 31. Shell 
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26 is preferably formed of a material which is 
translucent or transparent, and which the curable 
material to be used will not adhere to, e.g., ethylene 
vinyl acetate or cellulose acetate. Preferably, the 
5 shell has a wall thickness of from about 1 to 3 mm, and 
has an inner diameter equal to (for a pressure fit) or 
slightly larger, e.g., about l to 3 mm larger, than the 
outer diameter of the rim member. Thus, for the 
preferred rim member dimensions, the shell will have an 

10 outer diameter of from 27 to 50 mm. The depth of the 
shell (dimension A in Fig. 2) is preferably determined 
for each patient. The preferred depth of the shell is 
from 2 to 10 mm greater than the protrusion of the 
patient's cervix from the rim when the rim is in place, 

15 or typically from about 10 to 25 mm total depth. 
Gripping tab 30 is preferably an approximately 
rectangular member, extending, in a plane approximately 
perpendicular to the plane of the edge of the hemisphere, 
from approximately the apex of the hemisphere. Aperture 

20 28 preferably has a diameter of from about 4 to 8 mm. 

Following the method illustrated in Figs. 4a-4d, 
or a similar method, a cap 32 is obtained as shown in 
Figs. 3 and 3a. Cap 32 comprises rim 10, and dome 34 of 
biocompatible material bonded to surface 16 of rim 10. 

25 Materials suitable for use in forming dome 34 are those 
which will cxire at the patient's body temperature, are 
biocompatible, and will adhere to the rim. Suitable 
materials include but are not limited to silicones and 
siloxanes. A suitable silicone is SILASTIC 382 silicone, 

30 available from Dow Coming. As shown in Fig. 3a, inner 
surface 36 of dome 34 is contoured to conform virtually 
identically to the surface of the patient's exocervix. 

A method of forming a cervical cap in situ, 
according to a preferred embodiment, is shown in Figs. 

35 4a-4d. 
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As shown in Fig. 4a, the patient's exocervix 38 is 
first exposed, typically by using a speculum 37 in a 
standard manner. A single speculum may not adequately 
expose the exocervix, in which case two speculxams may be 
5 used, a standard vaginal speculum and a lateral vaginal 
speculum. The standard vaginal speculum will preferably 
have a large aperture, and the lateral speculum may need 
to be modified for use in the methods of the invention. 
To fully expose the exocervix may require a lateral 

10 speculum which is slightly wider and considerably longer 
than those which are commercially available, and which 
has straight rather than curved tips. If the clinician 
finds that the patient's cervix is not oriented so that 
it is facing approximately towards the clinician, the 

15 cervix can be so positioned by gently repositioning the 
uterus. A rim 10 of suitable size, i.e., one which fits 
exocervix 38 snugly, is selected, by trying different 
sizes, if necessary, and placed over the exocervix such 
that rim surface 18 is adjacent or near the fornices 

20 vaginae 40. The rim and/or cervix may be gently 

manipulated until this is achieved, and the protrusion of 
the exocervix from the rim is maximized. Forceps are 
generally used to position the rim. The tips of the 
forceps may be enlarged, e.g., with plastic blocks, to 

25 allow the rim to be more easily pressed onto the 

exocervix. The protrusion of the exocervix may then be 
measured, to determine the depth of the shell, as 
discussed above. 

As shown in Figs. 4b and 4c, a shell 12 having an 

30 inner diameter appropriate to fit the outer diameter of 
the selected rim is then fitted onto the rim, preferably 
snap-fit, such that shell 12, rim 10, and the patient's 
exocervix 38 define cavity 13. Because it is desirable 
that the shell only slide partially over the rim, and 

35 that the shell overlap the rim by a constant amount 
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around the circumference of the rim, a flange 11 may be 
provided on the outer surface of the rim (see Fig. lb) to 
act as a stop to prevent further movement of the shell. 
Curable material 42 is provided in a suitable dispensing 
5 device, e.g., a syringe 44 as shown. Syringe 44 
preferably includes an angled tip 46, to allow the 
syringe to be easily inserted into aperture 28 in the 
shell without excessive movement of the syringe within 
the patient. A length of bent, semiflexible tubing may 

10 be attached to a standard syringe to form angled tip 46. 

As shown in Fig. 4d, the curable material 42 is 
dispensed from the syringe 44, through the aperture 28 
and into cavity 13, until cavity 13 is substantially or 
entirely filled. The degree to which the cavity is 

15 filled can be determined by observing the translucent 
shell. If an opaque shell is provided, the required 
volume of curable material can be easily calculated based 
on the volume of the shell. 

After the curable material has been allowed to 

20 harden, typically from about 5 to 15 minutes, depending 
upon the setting time of the material used, the entire 
assembly (rim, shell, and cured material) is removed 
together (not shown) and the shell is removed from the 
cured material. The cap is then ready for use by the 

25 patient. 

A method according to an alternate embodiment of 
the invention is shown in Figs. 5a-5d. According to this 
method, a rim is again provided and the exocervix is 
exposed (Fig. 5a) , and the rim is applied to the 

30 exocervix (Fig. 5b) , as described above for the method 
shown in Figs. 4a-4d. In this embodiment, however, 
curable material 42 in syringe 44' (Fig. 5b) is applied 
to the patient's exocervix, without a shell being applied 
to the rim (Fig. 5c). After the curable material has 

35 hardened, the cap 32', formed by the rim and the curable 
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material bonded thereto, is removed from the patient 
(Fig. 5d) . Cap 32' can then be used by the patient, if 
the irregular surface 50 is not objected to, provided 
that the entire area within the rim is covered with a 
5 continuous layer of hardened curable material. If 
desired, however, additional curable material can be 
applied to surface 50 of the cap, to make the surface 
smoother. This may be accomplished by partially filling 
shell member 12 with curable material 42, and placing the 

10 shell member over the cap (Figs. 5e and 5f ) . After the 
curable material has hardened, the shell can be removed 
and the cap used. 

As shown in Fig. 7, the finished cap may include a 
valve 52. The valve is typically added to the cap after 

15 the cap is formed, although a valve could be included 

dxiring molding, provided the custom fit of the cap is not 
interfered with. Valve 52, referred to herein as a 
"flutter valve", comprises a thin envelope of elastomeric 
material, open where it meets the cap and at its opposite 

20 end. Valve 52 extends from cap 50 near the apex of the 
cap, surrounding aperture 54 (see Fig. 7a). Prior to 
attachment of valve 52, aperture 54 is formed in cap 50. 
Valve 52 is then attached to cap 50 in an impermeable 
manner, preferably by fusing the two materials together, 

25 e.g., using a primer. Preferred dimensions of the valve 
shown in Figs. 7 and 7a are approximately as follows: W = 
10 to 15 mm, L = 20 to 30 mm, angle A = 30 to 45 degrees. 
Aperture 54 in cap 52 preferably has a diameter C of 
about 2 to 10 mm. The wall thickness T of the valve is 

30 preferably about 0.5 to 1 mm. The opening at the end of 
the valve is preferably 1 mm or less. The valve may, 
however, have any dimensions which allow egress of fluid 
from the uterus while preventing ingress of sperm. The 
valve need not be a flutter valve, as shown, but could 

35 be, e.g., a long, thin tube of a material which would 
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tend to remain collapsed, or other type of one-way valve. 
The valve will allow the cap to be worn for extended 
periods of time, by enabling menstrual and other bodily 
fluids to pass through the cap. 

5 Referring to Fig. 8, an alternate configuration 

for shell member 112 is shown. Shell member 112 includes 
hemispherical shell 126, tubes 127 and 128 and spacer 
member 130 to support tubes 127 and 128 and maintain them 
in a stable spatial position. 
10 Referring to Fig. 9, tubes 127 and 128 are in 

fluid communication with hemispherical shell 126, are 
substantially parallel to one another, and are disposed 
such that apertures 150 and 151 are approximately located 
at the 12 o'clock and 6 o'clock position on hemispherical 

15 shell 126. Hemispherical shell 126 and tubes 127 and 128 
are preferably formed of a material which is translucent 
or transparent, and which the curable material to be used 
will not adhere to, e.g., ethylene vinyl acetate or 
cellulose acetate. Preferably, tubes 127 and 128 are 

20 approximately h mn thick and have an inner diameter equal 
to about 2 to 3 mm. Tubes 127 and 128 are sealingly 
connected to shell 126 and tube connector 130, e.g., by 
gluing or molding. Preferably the shell and tubes are 
molded together as a single integral unit. 

25 Preferably the hemispherical shell 126 has a wall 

thickness of from about 1 to 3 mm, and has an inner 
diameter that is approximately l mm less than the inner 
diameter of base 129, forming annular groove 160. 
Preferably, annular rim 161 has an inner diameter that is 

30 1 mm more than the inner diameter of base 129. Base 129 
has an inner diameter equal to (for a pressure fit) or 
slightly smaller, e.g., about l to 3 mm smaller, than the 
outer diameter of the rim member 10 (Fig. 1). Thus, for 
the preferred rim mrauber dimensions, the base 129 will 

35 have an outer diameter of from 27 to 50 mm. The depth of 
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the hemispherical shell (dimension D) is preferably 
determined for each patient. The preferred depth of the 
shell is from 2 to 10 mm greater than the protrusion of 
the patient's cervix from the rim member when the rim 
5 member is in place, or typically from about 10 to 25 mm 
total depth. 

As shown in Fig. 10, rim member 10 (from Fig. 1) 
is attached to hemispherical shell 126, e.g., by a 
pressure fit. In a preferred embodiment, annular groove 

10 160 and annular rim 161 maintain the position of rim 
member 10 in shell member 112 when shell member 112 is 
placed on the patient's cervix. Specifically, annular 
groove 160 prevents rim member 10 from moving into 
hemispherical shell 126 and annular rim 161 prevents rim 

15 member 10 from moving forward, out of shell mexiiber 112. 

A method of forming a cervical cap in situ, using 
the shell member shown in Figs. 8-10, is shown in Figs, 
lla-llj. According to this method, the exocervix 38 is 
exposed (Fig. 11a) , as described above for the method 

20 shown in Figs. 4a-4d. 

As shown in Fig. lib, a shell member 112 and a rim 
member 10 of suitable size, e.g., which fits the 
exocervix 38 snugly, is selected, by trying different 
sizes, if necess2a:Y. Once a rim member of suitable size 

25 is found, the rim member 10 is preferably attached to the 
hemispherical shell 126 of shell member 112 prior to 
being applied to the exocervix 38, as shown. 
Alternatively, the rim member may be applied to the 
exocervix prior to the shell member being attached (not 

30 shown), as described for the method shown in Figs. 4a-4d. 
The shell member/rim member assembly is then placed over 
the exocervix such that rim surface 18 (Fig. 1) is 
adjacent or near the fornices vaginae 40. The shell 
member /rim member assembly and/ or cervix may be gently 

35 manipulated until this is achieved. Tubes 127 and 128 
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extend outside the vagina and beyond the speculum 37 so 
that a clinician has access to tube ends 131 and 132. 

As shown in Fig. 11c, a syringe 140 is used to 
draw the cervix into the cavity defined by the 

5 hemispherical shell 126. To accomplish this, the syringe 
140, with syringe handle 141 fully compressed, is placed 
in tube end 132 such that an air tight seal is formed 
between the inner surface of the tube and syringe tip 
133. A seal to prevent air flow, e.g., a finger or a 
10 plug (not shown), is placed on tube end 131. The syringe 
handle 141 is then pulled back to create a vacuum which 
causes the patient's cervix to be drawn into cavity 113 
and rim member 10 to be positioned around the patient's 
exocervix 38 (Fig. lid) . The syringe 140 and seal are 

15 then removed from txibe ends 132 and 131 respectively, 
curable material 142 in syringe 140', which can be the 
same syringe used to draw the vacuum, is dispensed into 
cavity 113 (Fig. lie) by inserting syringe 140' into tube 
end 132 and compressing syringe handle 141' to force 

20 curable material 142 through tube 128 into cavity 113. 
The degree to which the cavity is filled can be 
determined by observing the output of curable material in 
translucent tube 127. To insure that cavity 113 is 
completely filled, curable material is injected into tube 

25 end 132 until the clinician sees material enter tube 127. 
If a nontrans lucent tube is used, the clinician can 
insure that cavity 113 is completely filled by inserting 
curable material through tube 128 until it comes out of 
tube 127. The placement of tubes 127 and 128 at 

30 approximately the 12 o'clock and 6 o'clock positions on 
shell member 126 helps to ensxire that no air pockets may 
be formed within cavity 113. 

After the curable material has been allowed to 
harden, typically from about 5 to 15 minutes, depending 

35 upon the setting time of the material used, the entire 
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assembly (rim, shell, tubes, and cured material) is 
removed together (Fig. llg) . The shell, member is removed 
from the cured material (Fig. llh) , and tails 127' and 
128' are preferably removed from cap 150 (Fig. Hi). A 
5 locator 145 is then positioned on rim member 10 at the 
twelve o'clock position, or any other position identified 
to the patient, so that the cap 150 may be correctly 
positioned on the exocervix by the patient during use. 
The position of locator 45 may be marked immediately 

10 after removing shell member 112 . 

As shown in Fig. 12, a cervical plunger 200 may be 
used by a clinician, in any of the above mentioned 
methods, to initially position the patient's cervix prior 
to forming a cervical cap. A cervical plunger 200 

15 includes plunger member 201 and tube member 202. Tube 
member 202 is sealingly connected to and in fluid 
communication with plunger member 201 and extends 
outwardly from the plunger member 201 a sufficient 
distance so that it may be accessed by the clinician from 

20 outside the patient's body. Preferred dimensions of 
plunger member 201 are approximately as follows: inner 
diameter = 5 to 15 mm, depth D = 10 to 20 mm. Preferably 
plunger member 201 is made of a flexible, resilient 
material which can maintain a vacuum seal while moving 

25 and positioning the cervix, e.g., silicone rubber. 

A method of positioning a cervix, according to a 
preferred embodiment, is shown in Fig. 12. The exocervix 
(not shown) is exposed, as described for the nethod shown 
in Figs. 4a-4d. Cervical plunger 200 is placed on the 

30 exocervix such that the perimeter of plunger member 201 
is in contact with the exocervix (not shown) . Syringe 
140 is used to create a vacuum between the exocervix and 
the plunger member so that the exocervix may be 
positioned by the clinician by moving cervical plunger 
35 200. To accomplish this, the syringe 140, wirh syringe 
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handle 141 fully compressed, is placed in tube end 203 
such that an air tight seal is formed between the inner 
surface of the tube and syringe tip 133. The syringe 
handle 141 is then pulled back to create a vacuum causing 
plunger member 201 and the exocervix (not shown) to be 
sealingly connected. The clinician may then position the 
exocervix by manipulating the cervical plunger 200. When 
the exocervix is properly positioned, the syringe 140 is 
removed from tube end 203 to eliminate the vacuum seal. 
The cervical plunger may then be removed from the 
patient. 

AS shown in Fig. 13, a ring gauge 300 may be used 
by a clinician, in any of the above mentioned methods, to 
initially size the rim member 10 (Fig. 1) and shell 
15 member 12 (Fig. 2) or shell member 112 (Fig. 8). Ring 
gauge 300 includes a plurality of ring members 301, and a 
pair of handles 304, 305 which are adapted to be 
removably and rotatably secured to a selected ring 
member, e.g., with snaps 302 and 303 as shown, 
approximately 180° apart on the ring member. Rotatable 
attachment is preferred, as it enables the ring member to 
be moved to a position which allows the gauge to be 
inserted into the patient with minimal discomfort. Ring 
members 301 have differing inner diameters which are 
sized to fit the range of exocervix diameters which are 
commonly encountered in clinical practice, typically from 
20 to 35 mm. The height of each ring member 301 
(dimension H in Fig. 13) preferably corresponds to the 
height of rim member 10. 
30 Gauge 300 further includes measuring member 306, 

which is slidably retained by handle 304, e.g., within a 
slotted lumen or a channel 310 in handle 304 (Fig. 14), 
and measuring stop 307, which extends from an end of 
measviring member 306, forming a 90 degree angle with the 
35 long axis of the measuring member. When ring member 301 



20 
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and handles 304 and 305 are in the positions shown in 
Fig. 13, measxiring member 306 may be positioned, by 
sliding it within lumen 310, such that measuring stop 
touches ring member 301 and is in the same plane as ring 
5 member 301. In this position, the indication scale 308 
at handle end 309 reads zero. As measuring member 306 is 
moved in the opposite direction, away from ring member 
301, the indication scale 308 indicates the distance from 
the ring member, preferably in 1 mm increments. 

10 To measure a patient's exocervix, ring gauge 300 

is inserted into the patient with ring member 301 rotated 
such that the diameter of ring member 301 and the long 
axes handles 304 and 305 are all in the same plane (not 
shown) . Once ring gauge 300 is inserted into the 

15 patient, ring member 301 is rotated so that it is in a 
plane perpendicular to the plane formed by handles 304 
and 305 (Fig. 13). Ring member 301 is then placed around 
the patient's cervix at the fornices vaginae (not shown) 
using handles 304 and 305 to position the ring member 

20 301- If the ring member 301 is either too tight or too 
loose, the ring gauge 300 is removed from the patient and 
another ring member, of a different diameter, is attached 
to the ring gauge. These steps are repeated until the 
clinician determines that the ring member 301 is the 

25 right size for the patient. The size of the ring member 
corresponds to the size to be used for the rim member 10 
(Fig. 1) . When the right size for the ring member 301 is 
found, the clinician insures that the ring member is 
placed around the patient's cervix at the fornices 

30 vaginae and is positioned straight, such that the ring 
member 301 is in a plane perpendicular to the handles 304 
and 305. The clinician then slides measxiring member 306 
within handle 304 until measuring stop 307 touches the 
apex of the patient's exocervix (not shown). The 

35 clinician reads the indication scale 308 at tube end 309 
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to determine the depth of the exocervix. Shell member 12 
or 112 is then selected such that the depth of the shell 
member is 2 to 10 mm greater than the depth of the 
exocervix. 

5 Other embodiments are within the claims* For 

example, in the embodiment in which the shell member 
includes an aperture, a single tube may be provided, 
extending from the shell member, to allow curable 
material to be delivered to the cavity from outside of 
10 the patient. Further, in the ring gauge, the handles may 
be removably attached to the ring member using any 
desired attachment technique. 
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CLAIMS 

1. A method of forming a cervical cap in situ, 
within a patient's body, comprising the steps of: 

(a) positioning a snugly fitting rim member aroxind 
5 the patient ' s exocervix ; 

(b) applying a curable material over the exocervix 
such that it bonds to the rim and covers the entire 
surface of the exocervix; and 

(c) allowing said curable material to harden. 

10 2. A method of claim 1 further comprising the 

step of, prior to applying the curable material, mounting 
a shell member, having an aperture, onto the rim meBiber 
such that the rim member, shell member and exocervix 
define a cavity, wherein, in step (b) , the curable 

15 material is applied through the aperture to substantially 
fill the cavity. 

3 . A method of claim 1 wherein the curable 
material is applied in step (b) by providing a shell 
member having an aperture, filling the shell member with 

20 an excess of the curable material, and moxinting the shell 
member on the rim member. 

4. A method of claim 2 or 3 wherein the shell 
member includes a grip portion extending from its outer 
siirface. 

25 5. A method of claim 1 further comprising the 

step of, after the ctirable material has hardened, 
removing the cap, formed by the rim and cxirable material, 
from the patient's body. 



6. A method of claim 5 further comprising the 
3b step of applying additional curable material ro the outer 
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surface of the hardened curable material after the cap is 
removed from the patient's body. 

7. A method of claim 6 wherein said additional 
curable material is applied by placing a shell member, 

5 partially filled with curable material and having an 
aperture so that excess material can escape, over the 
outer sxirface of the cap. 

8. A method of forming a cervical cap in situ, 
within a patient's body, comprising the steps of 

10 (a) placing a snugly fitting rim member around a 

patient's exocervix; 

(b) mounting a shell member, having a plurality of 
tubes extending therefrom, on said rim member such that 
the rim member, shell member and exocervix define a 

15 cavity and the tubes are in fluid communication with said 
cavity; 

(c) drawing a vacuum through one of the tubes to 
position said patient's cervix in said cavity; 

•(d) applying a curable material through one of the 
20 tubes to substantially fill the cavity; and 

(e) allowing said curable material to harden. 

9. A method of claim 8 wherein said tubes are of 
sufficient length to allow them to be accessible from 
outside the patient's body. 

25 10. A method of claim 8 wherein the shell member 

has two tiibes extending therefrom. 

11. A method of claim 8 wherein a stabilizer is 
used to support and maintain the tiibes in a stable, 
spaced position. 



wo 94/13452 



PCT/US93/12108 



- 23 - 

12. A method of claim 2 or 3 fiirther comprising 
the steps of, after the curable material has hardened, 
removing the assembly defined by the rim member, the 
shell member and the cxirable material from the patient, 

5 and removing the shell member from the hardened curable 
material • 

13. A method of claim 8 further comprising the 
steps of, after the curable material has hardened, 
removing the assembly defined by the rim member, the 

10 shell member and the curable material from the patient, 
removing the shell member from the hardened curable 
material, and removing the portions of the hardened 
curable material which hardened in the tubes. 

14. A method of any of the above claims further 
15 comprising the step of placing a locator on said rim 

member to enable the patient to properly position the 
cervical cap. 

15. A method of claim 2, 3 or 8 wherein the shell 
member is mounted onto the rim member prior to placing 

20 the rim member on the exocervix. 

16. A method of claim 2, 3 or 8 wherein the shell 
member is translucent. 

17. A method of claim 1 or 8 wherein said rim 
member includes a plurality of circumferential ridges on 

25 its inner surface to enable it to securely grip the 
exocervix. 

18. A method of measuring the diameter of an 
exocervix of a patient comprising the steps of: 
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(a) providing a ring gauge comprising a plurality 
of ring members having different diameters, means for 
positioning a selected ring member on the patient's 
exocervix; 

5 (b) inserting the ring gauge, with one of the ring 

members, having a first diameter, attached thereto, into 
the vagina of the patient; 

(c) positioning the ring member around the 
patient's exocervix and determining whether the rim 

10 member fits the exocervix; and 

(d) repeating steps (a) - (c) with ring members 
having different diameters until a ring members is chosen 
which fits the exocervix, the diameter of this ring 
corresponding to the diameter of the patient's exocervix. 

15 19. A method of claim 18 wherein the positioning 

means comprises a pair of elongated members adapted to be 
removably and rotatably attached to the ring member. 

20. A method of claim 18 wherein the gauge 
further includes a measTiring means for measuring the 

20 depth of the exocervix, and said method f\irther includes 
the step of (e) positioning the measuring means to 
determine the depth of the exocervix. 

21. A method of claim 20 wherein the positioning 
means comprises a pair of elongated members adapted to be 

25 removably and rotatably attached to the ring member and 
the measvuring means comprises a measuring member moveably 
mounted on one of the elongated members. 

22. A method of claim 18 or 19 further comprising 
the steps of, prior to inserting the ring gauge: 

30 (a) inserting a cervical plunger, having a plunger 

member and a tube member in fluid communication with the 
plunger member; 
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(b) placing the cervical plunger on the exocervix; 

(c) drawing a vacuim through the t\ibe member to 
draw the exocervix against an inner surface of the 
plunger member; and 

5 (d) positioning the cervix by moving the tube 

member. 

23. A cervical cap formed by a method of any of 
the above claims. 

24. The cervical cap of claim 23, wherein the cap 
10 includes a flow control means to allow egress of fluids 

from the uterus when the cap is in use in the patient's 
body. 

25. A kit for use by a clinician in forming a 
custom cervical cap in situ, in a patient's body, 

15 comprising in combination a rim member dimensioned to fit 
an exocervix, a curable material, and a means for 
applying the curable material. 

26. A kit for use by a clinician in forming a 
custom cervical cap in situ, in a patient's body, 

20 comprising in combination a rim member dimensioned to fit 
an exocervix, a shell member dimensioned to be mounted on 
said rim member, a cxirable material, and a means for 
applying the curable material. 

27. A kit of claim 26 wherein the shell member 
25 has an aperture. 

28. A kit of claim 26 or 27 wherein the shell 
member has at least one tube. 
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29. A kit of any of the above claims, further 
comprising a ring gauge. 

30. A kit of any of the above claims, further 
comprising a cervical plunger. 
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